Cationic charge determines the distribution of liposomes between the vascular and extravascular compartments of tumors.
Tumor vessels possess unique physiological features that might be exploited for improving drug delivery. In the present study, we investigate the possibility of modifying polyethylene glycol-ylated liposome cationic charge of polyethylene glycol coated liposomes to optimize delivery to tumor vessels using biodistribution studies and intravital microscopy. The majority of liposomes accumulated in the liver, and increasing charge resulted in lower retention in the spleen and blood. Although overall tumor uptake was not affected by charge in the biodistribution studies, intravital microscopy showed that increasing the charge content from 10 to 50 mol % doubled the accumulation of liposomes in tumor vessels, suggesting a change in intratumor distribution; no significant effect of charge on interstitial accumulation could be detected, possibly attributable to spatial heterogeneity. Increased vascular accumulation of cationic liposomes was similar in two different tumor types and sites. Our results suggest that optimizing physicochemical properties of liposomes that exploit physiological features of tumors and control the intratumor distribution of these drug carriers should improve vascular-specific delivery.